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[57] ABSTRACT

Apparatus and methods for producing coatings, such as
wax or hot melt adhesive, onto the tops and necks of
wine bottles or similar objects. A slot nozzle die has
elongated air slots along a vertically oriented slot extru-
sion opening. A hot melt or wax gun is disposed above
the bottle neck to apply a bead of adhesive to the bottle
top. In the operation of the apparatus, the air flow is
initiated from both air slots prior to the initiation of the
hot melt flow and is continued beyond that point in
time, when the hot melt flow ceases. The air carries a
film of coating material horizontally to the bottle neck.
Means are provided for spinning the bottle about its
vertical axis. The delays between the operations of the
air flow and the coating flow are on the order of micro
seconds. The merged coatings are heated to smooth the
coating finish to produce a traditional neck seal.

28 Claims, 5 Drawing Sheets
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SLOT NOZZLE APPARATUS FOR APPLYING
COATINGS TO BOTTLES

This case is generally related to the following United
States Patent Applications filed on even data herewith:

Title Inventors
Apparatus & Methods for J. Benecke; A. Cieplik;
Applying Discrete Coating T. Burmester

Ser. No. 07/910,781
Segmented Slot Die for
Atr Spray of Fibers
Ser. No. 07/910,784

M. Gill; J. Benecke;
A. Cieplik; T. Burmester

Apparatus & Methods for J. Raterman; J. Benecke;
Applying Discrete Foam A. Cieplik; T. Burmester
Coatings M. Gill

Ser. No. 07/910,768
Apparatus & Methods for
Applying Conformal Coatings
to Electronic Circuit Boards
Ser. No. 07/910,686
Apparatus & Methods for
Intermittently Applying
Discrete Adhesive Coatings
Ser. No. 07/911,674

B. Boger; J. Benecke;
A. Cieplik; T. Burmester;
M. Gill

J. Raterman; J. Benecke;
A. Cieplik; T. Burmester;
M. Gill

The disclosures of these five applications are ex-
pressly incorporated herein by reference in their en-
tirety.

This invention relates to the application of coatings to
wine bottles and more particularly to apparatus and
methods for applying non-lead coatings to the necks of
wine and liquor bottles.

In the bottling of wine or liquor, it is common to
apply metal or foil seals to the tops and necks of the
botties over the ubiquitous corks. More recently, it has
become common to apply a synthetic plastic, capsule-
like seal over the top and neck of such bottles. Both

such coatings have several inherent disadvantages.
In the case of the metal-like seal, the seal maternal

typlcally contains lead which i1s now undesirable for use
in consumer products or packaging. In the case of plas-
tic, shrink-on plastic seals are used. These typically give
off undesirable vapors or fumes when shrunk onto the
bottle necks. Moreover, certain prior processes for ap-
plying bottle neck included the necessity of purchasing
expensive pre-stamped neck capsules.

Accordingly, it is desirable to provide a bottle neck
seal which eliminates use of lead-containing materials,
which does not give off undesirable fumes when ap-
plied, and which does not require pre-stamped neck
capsules.

Accordingly, it has been one objective of this inven-
tion to provide improved methods and apparatus for
applying sealing coatings to the necks of wine and li-
guor bottles.

A further objective of the invention has been to elimi-
nate lead and plastic containing materials in the applica-
tion of neck seals to wine and liquor bottles while still
providing an acceptable, attractive seal.

To these ends, a preferred embodiment of the inven-
tion contemplates the application of an integral bottle
neck coating, comprising wax, applied to a spinning
bottle top and adjoining neck by a bead applying gun
and a wax spray slot die. The wax applied at the top and
on the neck coalesces to form an integral seal. Heat 1s
then preferably applied to smooth the top and neck wax
into an acceptable appearance. The non-contact appli-
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cation process accommodates non-uniform, non--
-symmetrical bottlie tops and necks.

While wax is preferable as a coating material, the
invention also contemplates the use of hot melt adhesive
or other suitable materials as a coating material. Neither
wax nor hot melt adhesive contain lead nor give off
undesirable fumes as do prior coatings.

The application of wax or hot melt to the spinning
bottle neck 1s accomplished by means of a vertically
elongated continuous slot die for extruding wax or hot
melt adhesive moving horizontally to the bottle 1n a
vertical plane. The coating material is carried horizon-
tally 1n a vertical plane to the spinning bottle neck by a
flow of air impinging on the extruded wax or hot melt
to spray it onto the bottle neck.

These and other objectives and advantages will be-
come readily apparent from the following detailed de-
scription of a preferred embodiment of the invention
and from the drawings in which:

FIG. 1 is a diagrammatic view illustrating the first
step 1 the application of coating to the top and neck of
a bottle according to the invention;

FIG. 2 is an elevational view illustrating a second
step in the application of a coating to the top and neck
of a bottie according to the invention;

FIG. 3 1s an elevational view tllustrating diagrammat-
ically control and final heating step in the application of
a coating to the top and neck of a bottle according to
the mvention;

FIG. 4 1s a diagrammatic side view in partial cross
section of slot die apparatus for applying the neck coat-
ing illustrated in FIGS. 1-3.

FIG. 5 is an elevational side view impartial cross
section of a slot nozzle coater used in applying coatings
according to the invention;

FIG. 6 is an elevational view in partial cross-section
of the apparatus of FIG. §, illustrating diagrammatically
control and flow features of the apparatus for applying
the coatings;

FIG. 7 is an exploded view of the slot nozzle die of
FI1G. 4;

FIG. 8 is a front view of the slotted shim used in the
slot nozzle of ¥IG. 7; and

FIG. 8A is a partial view of an alternative shim.

Turning now to the drawings, the coating of a wine
bottle 10 is illustrated in FIGS. 1-3. In each figure, it
will be appreciated that the wine bottle is supported on
a table 11, rotated by a motor 12 in the direction of the
arrows as shown, for spinning the bottle. The bottle 10
has a neck 13 and a top defined by the cork 14. Refer-
ring to FIG. 1, as the bottle spins, a bead 15 of hot melt
adhesive or wax 1s applied by a gun 16 to the center area
of the cork 14. In addition, a wax film 17, for example,
disposed 1n a vertical plane, as shown, 1s apphed by slot
nozzle die means 30 thereto.

Moving to FIG. 2, gun 16 is now controlled to apply
a spiral 18 of coating material to the top of the cork 14.
At the same time, the slot nozzle die means 30 stiil
operates to continue the application of a film of coating
material to the neck 13 of the bottle.

Turning now to FIG. 3, it will be appreciated that the
bottle 1s still spun by means of the table 11 and motor 12.
At this point, however, a heat gun 20 and a heat gun 21
are utilized to apply finish heat to the coating material
applied by the top 14 and the neck 13 of the bottle, the
application of heat H being illustrated diagrammatically
in FI@G. 3. The heat is applied to smooth out the coating
when the coating is of a waxy or thermoplastic material,



5,354,378

3

SO as to eliminate pin holes or roughness in the coating,
and to provide a smooth coating finish.

It will be appreciated that at this point in FIG. 3, the
gun 16, as shown in FIGS. 1 and 2, has been retracted to
make room for the heat gun 20, while the slot nozzle die
means 30, as shown in FIGS. 1 and 2, has been retracted
or removed to make room for the heat applicator 21.
Alternatively, the heat applicator 21 can simply be
mounted at a different angular position around the neck
of a spinning bottle, so that the slot nozzle die means 30
does not have to be moved.

At the same time, it will be appreciated that both the
coating applying gun 16 and slot nozzle die means 30
can be provided with means for applying heat, as illus-

10

trated in FIG. 3, such as by means of the application of 15

heated air to the coating, as applied to the bottle top and
neck as shown in FIG. 3, so that additional heat guns or
apparatus are not required.

Returning now to FIGS. 1 and 2, the gun 16 may be
any suitable gun for applying a bead 15, as shown, to the
center of the cork 14, and for swirling the bead in a
pattern shown at 18, to apply coating or bead to the
outer edges of the cork 14 of the bottle. This outer edge
coating engages and coalesces with the coating material
applied by the slot nozzle die means 30 to form an inte-
gral coating or seal.

Any suitable gun 16 for applying coating material to
the top of the bottle can be utilized. However, one
particular gun which has been found suitable is an appli-

20

25

cator or gun manufactured by Nordson Corporation of 30

Westlake, Ohio, and produced under its controlled fi-
berization gun model CF201-HAM gun. It will also be
appreciated that the gun 16 can be such a gun as shown
in U.S. Pat. No. Re. 33,481, specifically incorporated
herein by reference. Any other suitable gun or applica-
tor for applying the wax or hot melt adhesive coating
can be utilized.

Moreover, it will be appreciated that the coatings
applied to the bottle necks as illustrated herein, are

35

preferably either wax or hot melt adhesives, both of 40

which can be applied in the apparatus as described
herein, but could be other suitable coatings.

It will be appreciated that due to the fact that many
bottles are non-uniform or non-symmetrical, it is impor-
tant to be able to apply a web of material to the bottle
neck by means of a non-contact process, where the
applicator itself does not contact the spinning bottle
neck. It will be recognized in this application that a web
1s extruded from and held in a generally vertical plane,
until it is sprayed horizontally onto the neck of the
bottle. Apparatus for accomplishing this will now be
described.

There will now be described the apparatus for gener-
ating discrete, uniform bottle neck coatings of wax or
hot melt adhesive having sharp, square cut-on and cut-
oftf edges. FIG. 4 illustrates various features of a die
means 30 and air and wax or hot melt adhesive controls
according to the invention. Wax or hot melt adhesive
can be used as the coating.

It will be appreciated that FIGS. 4-8 show the details
of slot nozzle die 30 in a vertical orientation, and the
details are so described, but that the slot nozzle die 30
will be oriented 90 degrees from that shown in these
figures to that shown in FIGS. 1-3 to produce the coat-
ing film as shown in FIGS. 1-3. The die means 30 com-
prises two die halves 31, 32, and two air blocks 33, 34.
Each die block 31, 32 includes a downwardly depend-
ing projection 35, 36. The die halves 31, 32 define be-
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4
tween them an extrusion slot 37. Slot 37 is defined by
the face 38 of the die half 31 and the face 39 of the die
half 32. Face 38 is juxtaposed with respect to the face
39, as shown. The extrusion slot 37 terminates at an
elongated slot or extrusion outlet 40.

As noted 1n the Figures, the air blocks extend below
the outlet 40 to provide a degree of protection from
mechanical damage.

Die half 32 includes a wax or hot melt passageway 41
for receiving the coating material and conducting it to a
“coat hanger” portion 42 of the die half 32, details of
which are perhaps better seen in FIG. 7. A slotted or
segmented shim 45, as best seen in FIG. 8, and a portion
of which is seen in FIG. 4, is located between the juxta-
posed surfaces 38 and 39 of the die halves 31 and 32.
The shim 45 has a plurality of elongated projections 46,
defining between them a plurality of elongated channels
or slots 47.

Each of the projections has a downstream tapered
end portion 48, having a preferably sharp tip 49 which
is preferably flush with the lower edge 50 of the shim,
and preferably flush with the elongated slot nozzle
extrusion outlet 40 (FIG. 4), although it could terminate
short of or extend outwardly thereof. In FIG. 1, only
the top portion 51 of the shim 45 is shown, for the pur-
pose of clarity. Alternately, an open shim can be used.
Also, an alternative shim 454 is shown in FIG. 8A. That
shim has pointed projections 52 which extend beyond
slot outlet 40, preferably two or three thousandths of an
inch.

Returming now to FIG. 4, each of the upper die
halves 31, 32 is provided with an air passageway 55, 56,
extending from an upper surface of the die to a lower
respective surface 57, 58. Each die half 31, 32 also in-
cludes an inclined surface 59, 60, depending from the
surfaces 57 and 58, respectively. The inclined surfaces
59 and 60 define one part of an air passage, or air slot 61
and 62, as will be described.

Turning now to the air blocks 33 and 34, it will be
appreciated that each of them include an inclined sur-
face 63 and 64, respectively, which define the other side
of the air slots 61 and 62 with the juxtaposed respective
surfaces 59, 60, all as shown in FIG. 4. Each of the air
blocks 33 and 34 include an upper surface 65, 66 juxta-
posed to the respective lower surfaces 57 and 58 of the
die halves 31, 32.

An elongated air plenum 67, 68 is formed in each of
the air blocks 33, 34. The plenums 67, 68 are also seen in
FI1G. 5. Respective air passages 69 and 70 are formed in
the respective air blocks 33 and 34 and extend from the
respective surfaces 65 and 66 to a lower portion 71, 72
of the respective plenums 67, 68. Each of the plenums
67, 68 are primarily defined in the air blocks 33 and 34.
However, when the die means 30 are assembled, the top
area of each of the respective plenums 67, 68 are defined
respectively by the lower surfaces 57 and 58 of the die
halves 31, 32. These surfaces 57, 58 also form an upper
portion of air passage 73 and 74, each of which respec-
tively lead from their associated plenums 67 and 68 to
the air slots 61 and 62. Accordingly, looking at the right
hand side of FIG. 4, it will be appreciated that air can
pass through the passageway 55 to the passageway 69 in
air block 33, and from there to the plenum 67. “Q”-
rings, not shown, can be used at the interfaces of the
respective die half and air block to seal passages 55, 56
with passages 69, 70, respectively. Pressurized air in the
plenum 67 moves through the passageway 73 into the
air slot 61.
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In a like manner, air can be introduced to passageway
56 in the die half 32 and from there it can move into the
air passageway 70 and into the lower portion of the
plenum 68. From the plenum 68, pressurized air is di-

rected through the air passage 74 into the air slot 62 of 5

the air block 34.

Referring now briefly to the upper portion of FIG. 4,
it will be appreciated that a controller 75 is operation-
ally connected to valves V-1 and V-2, as shown, for
controlling the introduction of heated, pressurized air to
the passages 55 and 56, respectively, in order to pressur-
ize those passages and the downstream air passages as
previously described, with air. At the same time, the
controller 75 is operationally interconnected to a hot
melt control valve 76 for controlling the supply of coat-
ing material, such as wax or hot melt adhesive, to the
passage 41 and to the internal coat hanger area 42 of the
die means 30.

While any suitable form of controller 75 can be used,

as 1s well known, one particular controller comprises a 20

PC-10 pattern controller, manufactured by Nordson
Corporation of Westlake, Ohio. The PC-10 pattern
control 75 is operational to initiate and to stop the gen-
eration of air into passages 55 and 56, either simulta-
neously or independently, to initiate and to stop the wax
or hot melt flowing through valve 76 so as to intermit-
tently provide coating material to the passageway 41
independently and at pre-selected times with respect to
the provision of pressurized heated air to the passages
35 and 36, and to control gun 16, all in a manner as will
be described.

The air siots 61 and 62 are oriented on an angle with
respect to the elongation of the extrusion slot 37. Ac-
cordingly, when coating material is extruded through
the slot 37 and outwardly of the extrusion outlet 40, air
moving through the air slots 61 and 62 is impinged on
the material before that material engages or is deposited
on an underlying substrate which is presented for coat-
ing, or for the application of the material as will be
described.

In the application of coating material to bottle necks
as shown in FIGS. 1-3, the slot nozzle die means 30 is
re-oriented 90 degrees from its position shown in FIGS.
4-6. In this position, the coating material is extruded not
vertically, but horizontally, and is carried to the bottle
neck 13 by the air flowing through slots 61 and 62.

Turning now to FIGS. 4-8 and 84, there is shown
more of the overall extrusion apparatus according to the
invention. As shown in FIG. 5, the die means 30 is
interconnected with air valves V-1, V-2 and wax or hot
melt valve 76, each of which is interconnected with an
extrusion body 80 which operationally interconnects
the air and coating valves with the die means 30. For
clarity, a portion of the air valve V-2 is shown in partial
cross section in FIG. 5. Since the valves V-1 and V-2
are identical, only valve V-2 will be described. Such air
valves are manufactured and distributed by Nordson
Corporation through Nordson Engineering, Luneburg,
Germany, under part no. 265701.

Valve V-2 comprses a valve body 82 defining a valve
chamber 83 and a control chamber 84, the two cham-
bers being separated by the diaphragm 85. An extension
86 having a bore 87 extending therethrough depends
from the valve body 82 and extends into the bore 88 of
extrusion body 80 to form an annular chamber 89 there-
with. Chamber 89 is interconnected with an annular
passageway 90 in the valve body 82, which intercon-
nects with the chamber 83. An annular chamber 91 is
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also defined in the valve body 82 and interconnects with
the chamber 83. When control air is directed into cham-
ber 84, the diaphragm 85 is pushed downwardly to seal
off the annular passage 90 from the annular passage 91.
On the other hand, when pressure is decreased in the
control chamber 84, the diaphragm moves upwardly to
the position shown in FIG. 5. Air in the inlet annular
chamber 89, which is heated and under pressure, com-
municates through the annular passages 90 through the
chamber 83 and the annular passage 91, into the outlet
bore 87. Outlet bore 87 is connected through a passage-
way 92 to the air passage 56 in the upper die half 32, as
shown in detail in FIG. 4, where the air from there can
move to the plenum 68 and into the air slot 62.

In like manner, the air valve V-1 is operable to selec-
tively supply air to the air passage 93 in the extrusion
body 80 and from there to the air passage 55 in the
upper die half 31. Air moves through that passageway
5S mto the plenum 67 and from there to the air slot 61.

The wax or hot melt valve 76 can be any suitable
valve which cam be selectively controlled to initiate
and to cut off the Flow of coating material, such as wax
or hot melt adhesive, to the die means 30. One such
suitable valve is balanced valve model no. EP51 pro-
duced by Nordson Corporation of Westlake, Ohio.
Such valve minimizes significant change in pressures
when the valve is switched between its opened and
closed positions. The valve 76 has a stem 96 seated over
a port 97. When control air is supplied to an inlet 98, the
stem 96 is lifted to permit wax or hot meit adhesive in a
chamber 99 to flow through the port 97 and into the
passageway 41 of the upper die half 32. Coating mate-
rial is introduced into the chamber 99 through hot melt
inlet 100. A coating material outlet 101 is also intercon-
nected with the chamber 99 to receive pressurized coat-
ing material when the stem 96 is seated on port 97.

Any suitable apparatus can be utilized for melting and
pumping coating material to the valve 76. Such appara-
tus i1s shown diagrammatically at 102. While any suit-
able apparatus could be utilized, one particular form of
apparatus which is suitable, for example, is the model
HM640 applicator, manufactured by Nordson Corpora-
tion of Westlake, Ohio.

FI1GS. 4 and 6 1llustrate diagrammatically the various
control inputs to the valves 76 and V-1. As shown in
FIG. 4, the controller 75 is interconnected to a control
air supply 105 for supplying control air to the valves
V-1 and V-2. A pressurized air source 106 is intercon-
nected to an air heater 107 which supplies process air to
the valves V-1 and V-2 for transmission to the respec-
tive air slots 61, 62, as described above. When the re-
spective valves V-1 and V-2 are opened, controller 75 is
also interconnected to the control air supply for supply-
g control air through closed and opened solenoid
control valves (shown in FIG. 6) to open and close the
coating valve 76.

Referring now more particularly to FIG. 4 and the
details of the die means 30 as shown in FIG. 7, it will be
appreciated that the plenums 67 and 68 in the air blocks
33, 34 communicate with the lower surfaces 73A and
T4A, respectively, of the air passages 73 and 74 as previ-
ously described, and air emanating from the upper por-
tion of the plenums 07 and 68 moves through the pas-
sageways 73 and 74 and then downwardly through the
respective air slots 61, 62.

Turning now to the so-called “coat hanger” portion
42 of the upper die half 32, and with reference to FIG.
7, 1t will be appreciated that “coat hanger” dies are
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known in general. For example, one coat hanger-type
die for handling hot melt adhesive is disclosed in U.S.
Pat. No. 4,687,137, expressly incorporated herein by
reference. The difference in that structure is that it
serves a plurality of die outlets, and not a continuous
extrusion slot die as noted herein. While such a die
could be used herein, nevertheless, the present die
means 30 incorporates a “coat hanger” portion 42 hav-
ing an arcuate slot or groove of increasingly shallow
dimension 110 communicating with an incline surface
111. Surface 111 is inclined such that its lower portion,
where it meets bottom surface 112, is closer to the plane
of the face 39 than is the upper portion. It will also be
appreciated that slot 110 is of decreasing depth as its
distance from port 113 continues until it flows unbroken
in surface 111. The arcuate slot 110 of decreasing depth
is fed by the hot melt port 113, which is interconnected
to the hot melt passage 41. In use, when wax or hot melt
1s supplied at pressure to the passage 41, it exudes
through the port 113 into the arcuate slot 110 and from
there flows over the surface 111 and spreads out
throughout the relieved coat hanger shaped portion 42
of the die face 39 and the side of the shim 45 which is
juxtaposed to the face 39 of the die half 32.

It will be appreciated that the slots 47 of shim 45 have
upper ends which communicate with the lower portion
of the coat hanger die area 42, just above the surface 112
thereof, so that wax, hot melt adhesive or other coating
material can flow into the slots 47 and then down-
wardly to the extrusion outlet 40. In this manner, the
coating material is spread throughout the coat hanger
portion 42 and across each of the upper ends of the slots
47 of the shim 45 at significantly equal pressures, so that
coating material can move through the extrusion slot 37
within the slots 47 of the shim 45 at relatively equal
pressures.

As 1llustrated diagrammatically in FIG. 8, the mate-
rial exudes through the slots 47 and then outwardly of
the extrusion outlet 40 i.e. through a plurality of slot
outlets or openings defined in the slot outlet between
tips 49.

Considering the advantages of the segmented shim
45, 1t will be appreciated that the width of the slot 47
between projections 46 is preferably about twice the
width of the shim thickness. The thickness of one shim
45 may be about 0.004" while the slot width, i.e. from
one projection 46 across to the next projection 46, is
about 0.008". In another shim 45, for example, the shim
thickness is about 0.008" while the segmented slot width
between juxtaposed projections is about 0.016".

Accordingly, the overall slot thickness between die
faces 38, 39 can be doubled while the die still produces
the same basis weight coating as a prior slot die where
the die slot is not segmented, as in this invention. Thus
in a prior slot die where a slot thickness of 0.002” was
needed for a small basis weight coating, the present
invention can obtain the same basis weight coating with
a slot thickness of 0.004” or doubled. Thus, the slot die
according to the invention could pass a potentially clog-
ging particle of 0.003” while the prior continuous slot
die would not (for the same basis weight coating to be
produced).

While the ratio of the slot width to the shim thickness
is preferably about 2 to 1, this ratio can be varied to
produce varying coating thicknesses.

It will be appreciated that the width and thickness
parameters of the shims 45, 45¢ and their components
can widely vary. The parameters may vary due to the
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basis welght of coating per square meter desired, the
cohesiveness desired, the coating material viscosity or
other factors.

In order to provide further description of one form of
coat hanger portion 42, the surface 112 from face 39
back to surface 111 is about 0.020” wide. The tops of
slots 47 are about 0.050"” when the shim is operably
disposed between faces 38, 39. The groove 110 at its.
deepest depth from face 39 is about 0.125” from face 39.
The surface 111 at its top area is about 1/16" deep from
face 111 and about 0.020"” back from surface 39 at its
bottom. The coat hanger width across face 39 is about
38 mm.

It will be appreciated that the coating material may
be precisely delivered to the heads or nozzles by one or
more material metering means such as metering gear
pumps. A single pump could feed a manifold for all the
heads or nozzles or a separate metering gear pump
could be used for each head or nozzle, or for a group of
nozzles of less than all nozzles. This precise delivery
permits accuracy in the material delivery so that accu-
rate basis weight coatings can be provided for varying
substrate speeds, for example. Any suitable form of
metering feeds can be utilized. For example, U.S. Pat.
Nos. 4,983,109 and 4,891,249, expressly incorporated
herein by reference, disclose metering means for hot
melt adhesives.

Turning now to the use of the apparatus described
above, for the application of wax or hot melt coatings to
bottles, 1t will be appreciated that the apparatus is capa-
ble of impinging hot air from the slots 61 and 62 on each
side of the coating material exuding from the vertically
oriented extrusion outlet 40 (FIGS. 1-2) and that the
controller 73 is operational to start and stop the applica-
tion of air to the extruded coating material at different
times and/or intervals compared to the starting and
stopping of the delivery of wax or hot melt adhesive to
the extrusion outlet 49.

For example, in one preferred method of operation,
the flow of air through the slots 61, 62 is started a short
time prior to the time when the valve 76 is operated to
initiate the delivery of coating material into the slot 37
and out through the outlet 40. The air is continued for
the coating deposition. At the end of the deposition
period, the valve 76 is first operated to cease the extru-
sion of coating material through the outlet 40. After a
short delay, the flow of air through the slot 61 and 62 is
stopped. While the amount of delay in such an opera-
tion will vary, depending upon the properties of the
wax or hot melt, such time period generally will prefer-
ably be on the order of micro seconds. One example
would be, for example, 1700 micro seconds between the
start up of the air and the start up of the extrusion of the
hot melt material, and 2100 micro seconds between the
stopping of the hot melt material and the stopping of the
air. Continuation of the air flow much beyond this time
might serve to pull off remaining wax or hot melt adhe-
sive at the extrusion outlet and cause stringing of the
deposited coating.

Moreover, it will also be appreciated that the inven-
tion contemplates the selective applications of air flow
through either slot 61 or 62 individually or together
during the deposition period.

For example, air flow can be initiated through slot 61
when there is no coating material being extruded
through the slot 37 and no air flow has started through
the air slot 62. Wax or hot melt flow starts and that is
impinged on by air flowing through slot 61. Since the
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air flowing through slot 61 moves toward the extruded
coating material, it will be appreciated that the coating
material is blown off center from outlet 40 and does not
string. Thereafter, and for most of the remainder of the
coating operation, air flow 1is initiated and continued
through the slot 62 and 61 together. At the end of the
coating operation, the air flowing through slot 61 is
terminated just before termination of the extrusion of
the coating matenal. Then, once the coating material
flow ceases, air flowing through siot 62 continues for a
short time period thereafter. This operation can provide
precise control over the line on the bottle neck where
the sharp square edge coating begins, and ends.

Accordingly, the lag air is started first and stopped
first and the lead air, that is, with respect to the bottle
motion, is started after the extrusion of the coating
material and stopped after the coating material extru-
sion has ceased. In this way, the air angling onto the
coating matenal does not blow it in strings, as would be
undesirable, yet the cut-off and cut-on edges of the
coating material are maintained in sharp, square fashion
on the bottle neck.

It will be appreciated that such precise control may
not be necessary in many bottle coating applications,
and that the air is started and stopped essentially with
the extrusion on both sides of the coating material.

The invention is believed useful with a wide range of
coating materials of different viscosities, as shown by
the following:

WAX NO. I:

Supplier: Dussek Campbell, Pty. Ltd. of Australia

Formula: DCA 9926

Viscosity: 16000 CPS at 120 degrees C.

It is important in these examples and other applica-
tions that the supply pressure and return pressure be
maintained in a relationship, such that the differences of
the two pressures are not more than 1 BAR.

As noted above, coatings are produced in varying
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nary skill in the art without departing from the scope
hereof, and the applicant intends to be bound only by
the claims appended hereto.

We claim:

1. Apparatus operable for producing a coating onto
the top and the neck of a bottle having an elongated axis
extending from a bottle bottom through the neck and
the top thereof, said apparatus comprising:

means for spinning a bottle about said axis;

a slot nozzle having an elongated slot outlet with two
ends sand operable such that a coating material can
be extruded through said outlet toward the neck of
said bottle to coat the neck, said slot outlet being
vertically oriented from one end to the other;

at least one air slot proximate said slot outlet and
operable for impinging at least one air stream onto
a coating material exuding horizontally from said
slot outlet for carrying said extruded coating mate-
rial to said bottle neck to coat said neck;

means for starting said one air stream prior to extru-
sion of coating material from said slot outlet; and

means for applying coating material to a top of said
bottle neck,

coating material on said bottle neck and on said bottle
top merging to form a seal over the top portion of
the neck of said bottle.

2. Apparatus as 1n claim 1 including heating means for
heating coating material applied to the bottle and for
smoothing a surface of the coating material on a bottle.

3. Apparatus as in claim 1 further including means for
stopping the air stream after extrusion of coating mate-
rial through said slot outlet has ceased. |

4. Apparatus as 1n claim 3 including at least two air
slots, one proximate each side of said slot outlet for
impinging air therefrom onto coating material exuding
from said slot outlet.

5. Apparatus as in claim 4 further including means for
delaying impinging air from one of said air slots until
after coating material exudes from said slot outlet and

weights. Such coatings can be varied from 0% open or 40 for continuing flow of air from said one slot until after

impervious, to about 25% open or porous, if desired.
Impervious, solid coatings or films are preferable for
this application, of wax to wine bottle tops and necks,
for example.

It will be appreciated that various sizes, spacings,
pressures and selections of materials can be utilized.
Thus, for example, the hot melt or wax might be started
at 2 mm of bottle surface movement after air start up in
both slots 61 and 62 simultaneously, and the air flow
stopped at 5 mm of bottle surface movement beyond
extrusion shut off, for bottle surface speeds of about 70
meters/minute.

After the coating is applied to top cork 14 and neck
13, the nature of the coating surface may be rough or
porous. As shown in FIG. 3, heat is applied by addi-
tional permanently mounted or portable heat guns, or
from the continued application of hot air from gun 16
and die 30 to render the coating less viscous so that it
flows together and coalesces to form an integral,
smooth finish seal.

Accordingly, the mmvention provides for non-contact
coating operation with sharp, square-edged patterns
and no stringing for a variety of bottle neck and top
sealing applications, including production of an authen-
tic, aesthetic, traditional neck seal without the draw-
backs aforementioned or prior seals.

These and other modifications and advantages of the
invention will become readily apparent to those of ordi-
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extrusion of said coating material has ceased.

6. Apparatus as in claim 5 further including means for
initiating flow of air from the other air slot before coat-
ing material is extruded and for ceasing flow of air from
said other air slot before extrusion of said coating mate-
rial ceases.

7. Apparatus as in claim 1 including means in said slot
nozzle extending at least to said slot outlet for dividing
said slot outlet into a plurality of slot openings from
which coating material exudes.

8. Apparatus as in claim 7 wherein said dividing
means includes a shim having a plurality of juxtaposed
elongated projections defining slots therebetween, said
projections having tapered ends terminating at the out-
let of said slot nozzie to define said openings.

9. Apparatus as 1n claim 8 wherein the distance be-
tween two of the juxtaposed elongated projections is
about twice the thickness of said shim.

10. Apparatus as in claim 7 wherein said dividing
means extends outwardly beyond said slot outlet.

11. Apparatus as in claim 10 wherein said dividing
means includes a shim having a plurality of elongated
Juxtaposed projections defining slots therebetween, said
projections having ends tapered to a point extending
beyond the outlet of said slot nozzle.

12. Apparatus as in claim 1 wherein said means for
applying coating material to a top of said bottle neck
includes an applicator gun selectively operable to dis-
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pense a bead of coating onto a center of said top and
selectively to dispense coating material on said top
between said center and a peripheral edge thereof.

13. Apparatus operable for applying a coating to an
elongated object rotating about a vertical axis, said
apparatus comprising:

a slot nozzle having a vertically oriented elongated
slot outlet operable such that coating material can
be extruded in a generally horizontal direction
through said outlet in a substantially vertical plane;
and at least one

elongated air slot means juxtaposed to and substan-
tially parallel to said slot outlet for blowing air onto
sald extruded coating material and for carrying said
coating material horizontally in a substantially ver-
tically oriented film to a surface of said object to be
coated.

14. Apparatus as in claim 13 further including means
for applying coating material to an end of said object
adjacent to said surface such that coating material on
said object merges to form an integral coating over said
object end and said surface.

15. Apparatus as in claim 14 further including means
for spinning said object and said surface about said axis.

16. Apparatus as in claim 15 further including means
for heating coating material applied to said object to
produce a smooth coating finish surface on said mate-
rial.

17. Apparatus as in claim 13 further including means
for establishing relative motion between said surface
and said slot outlet such that coating material extruding
from said outlet coats said surface.

18. Apparatus as in claim 13 wherein said slot nozzle
is disposed in a slot nozzle die comprising:

die halves comprising a die block and defining an
extrusion slot therebetween, said die halves having
tapered projections with parallel inward facing
surfaces forming said extrusion slot and tapered
outer walls respectively partially defining inward
surfaces of two air channels disposed at an angle
with respect to said extrusion slot;

two air blocks, each having a tapered surface juxta-
posed in operative disposition near one of said
tapered outer walls such that one of said air chan-
nels is formed therebetween;

an air plenum in each said air block:

an air passage in each air block interconnecting an
upper portion of each said plenum with a respec-
tive air channel; and

an air passage in each air block for feeding air to a
lower portion of each said plenum.

19. Apparatus as in claim 18, including an air passage
in each die half, each die half air passage operationally
interconnected with one of said air passages in said air
blocks for feeding air to said plenum therein.

20. Apparatus as in claim 18 wherein said air passage
interconnecting an upper portion of a plenum with an

air channel is defined by juxtaposed surfaces of a respec-
tive die half and air block.
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21. Apparatus as in claim 18 wherein said respective
air plenums are defined by juxtaposed surfaces of said
respective die halves and air blocks.

22. Apparatus as in claim 13 including means in said
slot nozzle for dividing said slot outlet into a plurality of
slot openings through which coating material exudes.

23. Apparatus as in claim 22 wherein said dividing
means includes a shim having a plurality of juxtaposed
elongated projections defining slots therebetween, said
projections having tapered ends terminating at the out-
let of said slot nozzle and defining said openings.

24. Apparatus as in claim 23 wherein the distance
between two of the juxtaposed elongated projections is
about twice the thickness of said shim.

25. Apparatus as in claim 22 wherein said dividing
means extends outwardly beyond said slot outlet.

26. Apparatus as in claim 25 wherein said dividing
means includes a shim having a plurality of elongated

juxtaposed projections defining slots therebetween, said

projections having ends tapered to a point extending
beyond the outlet of said slot nozzle.

27. Apparatus operable for applying a coating to the
surface of an elongated object rotating about a vertical
axis, said apparatus comprising:

a slot nozzle having an extrusion channel and an
elongated, vertically oriented slot outlet disposed
along said channel operable such hat coating mate-
rial can be moved through said channel and ex-
truded in a substantla]ly vertical plane;

at least one air slot proximate said slot outlet and
operable for impinging at least one air stream onto
a coating material exuding from said slot outlet to
produce a fibrous web of coating material for car-
rying said coating in a horizontal direction to said
surface; and

means 1n said channel extending at least to said slot
outlet for dividing said slot outlet into a plurality of
adjacent openings in said slot outlet from which
coating material is extruded;

wherein said coating material extruded through each
said opening merges into coating material extruded
through adjacent openings to form a continuous
coating web prior to impingement of air thereon.

28. Apparatus operable for applying a coating to an
clongated object rotating about an axis, said object
having an end and a cylindrical surface adjacent said
end, said apparatus comprising:

a slot nozzle having an elongated slot outlet operable
such that coating material can be dispensed
through said outlet,

an elongated air slot means Juxtaposed to said elon-
gated slot outlet for blowing air onto said coating
material as it is dispensed form said slot outlet for
carrying said coating material to said cylindrical
surface of said object: and

means for applying coating material to an end of said
object such that coating material from said apply-
ing means, and on said end, merges with coating
material from said elongated slot outlet, and on said
cylindrical surface, to form a unitary coating on
said end and said cylindrical surface.
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